Verbal questioning is a technique used by teachers in the teaching and learning process. Research in Malaysia related to teachers' questioning in the chemistry teaching and learning process is more focused on the level of the questions asked rather than the content to ensure that students understand. Thus, the research discussed in this paper is intended to explore in-depth the types of questions posed by teachers when teaching electrochemistry. This topic was chosen as it is categorized as a difficult topic by both students and teachers. This research employed qualitative techniques in exploring teachers' verbal questioning during the teaching process. Participants included five teachers teaching Chemistry Form 4 (Grade 10). The data were collected through non-participant observations and verbatim recordings during the teaching and learning process. The findings indicate that the types of teachers' verbal questions when teaching electrochemistry can be categorized in two main areas: content and management questions. Content questions could be sub-divided into five sub-categories: linking questions, questions based on process, comparison questions, questions based on students' observations, and questions based on terminology. As for the management questions, they consisted of four sub-categories: questions for probing, monitoring, and motivation as well as bilingual questions. The data analysis also showed that the content and management questions are complementary as both types are needed in the verbal questioning process during the teaching and learning of electrochemistry.
Introduction
Verbal questioning has been identified as one of the important strategies in the teaching and learning process (Chiappetta & Koballa, 2006) and is reliable for effective teaching and learning (Cimer, 2007) . Verbal questioning can also be a measurement of successful teaching (Sahin, 2007) . Thus, besides content, teachers must also have effective teaching strategies (Parkway & Hardcastle, 1990) . Some of the reasons for using verbal questions in the teaching and learning process is to give students opportunities to use their thinking skills, increase curiosity, motivate personal learning, increase interest, and be actively involved in the learning process. For the teacher, verbal questioning helps assess students ' understanding (Fries-Gaither, 2008 ).
In the context of the actual classroom, teachers' questions are more dominant compared to students' questions. Indirectly, questioning in the class refers to teachers' questioning (Dillon, 1990) . Research demonstrated that teachers' questioning in the class depended on their knowledge and activities (Carlsen, 1991) . The questions posed by the teachers in the class could increase the understanding as well as identify students' misconceptions (Chin & Kayalvizhi, 2002; Teixeira-Dias et al., 2005) . the hidden ideas in students' minds that oppose the learned concept. This method promotes student-centered approaches, where the students are actively involved in the science learning and teaching process. Teachers who rely heavily on this method ensure that students will not only get the knowledge, but also develop other skills.
Indeed, most questions in the class begin from the teachers, and teachers can ask up to 80 questions in a one-hour teaching session. However, research findings in Malaysia showed that the questions posed by teachers are less challenging and at a lower level (Arfah, 1981; Jamil, 1993; Bachik, 1999; Lim & Mahamod, 2007; Othman, 2007) . Related to the concept of empowerment, Daniel (1999) found that only one third of understanding takes place in students' mind while two thirds is lost information and cannot be learned, understood, or accurately conceived. This phenomenon can probably be overcome if teachers can assess students' knowledge and draw connections to the learned concept while posing questions during teaching, especially for complex concepts. Good verbal questions during teaching can increase the basic understanding of certain concepts to overcome misconceptions (Tamby, 1999) .
As discussed, teachers' questions in the classroom are more dominant than students' questions. However, what types of questions do teachers use in the teaching and learning process to understand certain concepts? The teacher should have a clear picture about the subject content so that the questions asked will develop students' understanding. Moreover, teachers' types of questions cover not only the teaching content, but also other questions used to ensure the overall understanding about a particular topic. Thus, this paper intends to explore the types of questions posed by teachers during the teaching and learning process in electrochemistry. Electrochemistry is considered a difficult topic among students (Chan, 1990; Masrukin, 2004) . It involves a lot of basic concepts derived from previous topics. Therefore, a solid understanding of the basic concepts is essential to facilitate a greater understanding of the concepts in electrochemistry.
Types of Questions
In the process of teaching and learning, oral questions are dominated by teachers since they are the ones responsible in ensuring that learning takes place (Smith & Barrow, 1996) . Oral questions during the teaching process act as tools to achieve educational goals, which are to stimulate students' thinking, enhance their communication skills, improve their cognitive development, and to assess the effectiveness of teaching. Therefore, teachers use a variety of questions in order to achieve that goal.
Generally, oral questions are categorized into two types of questions that contradict; closed-opened, convergent-divergent and easy-hard oral questions. Closed oral questions frequently used when teachers require students to provide certain information or facts, especially in early instruction. These questions involve short answers, factual and require one or two words. Teachers also expect specific answers to be accepted as correct. This question is also categorized as a simple question because it requires a simple answer.
On the other hand, opened oral questions are oral questions that involve answers that are long, varied and require clarification or explanation based on what is in their minds. Opened oral questions give way to more advanced thinking through dialogue between teachers and students on an ongoing basis (Vella, 2008) . Therefore, opened question is also categorized as divergent questions, which have several possible responses, and requires students to develop and organize ideas before responding.
Both types of oral questions has its own role in the teaching process, in which closed oral questions are more likely to be used for accompanying opened oral questions raised in the early stages and aims to focus on the thoughts of students on the concepts discussed. The uses of both types of oral questions are important and complementary in the process of teaching and learning to ensure the development of students' understanding. Smith and Barrow (1996) have involved these two types of questions into the Question Category System for Science (QCSS). Question Category System for Science has been developed and categorized into four types of questions, which are opened oral questions (open-ended), closed oral question (closed-ended), oral questions related to class management (managerial) and rhetorical questions.
Teachers' oral questions are also categorized based on the cognitive development referring to Bloom's Taxonomy of cognitive levels (Chiappetta & Koballa 2006) . He classified the type of oral questions by linking oral questions that use 4W (What, Why, Who, Where) and H (How). In this case, Vella (2008) stated that an opened oral question often starts with 'how', as it involves processes. Therefore, there is a relationship between the opened oral question "how" with students' metacognitive awareness (Koufetta-Menicou & Scaife, 2000) .
In addition, the classification of oral questions is not only in terms of cognitive, but also take into account the overall goal of education, by including the concept of values in teaching. Therefore, Wragg and Brown (2001) categorized the types of oral questions into several contexts, which are conceptual, empirical and value. He www.ccsenet.org/ies International Education Studies Vol. 8, No. 10; 2015 classified the type of oral questions into three categories, which were oral questions that are used for conceptual understanding (conceptual question), empirical oral questions which are questions that are used to obtain information (information/data) during the course of experimenting with the students, and oral questions that link values with the knowledge learned.
All kinds of questions discussed have certain foundation depending on how the teacher wants to achieve the learning goals during the process of teaching and learning. The use of oral questions should be diversified so that the learning environments in the classroom become attractive and acceptable to all students because each individual has different trait, attitude and tendencies.
Method
In exploring the type of verbal questions posed by chemistry teachers during the teaching and learning process, qualitative data was collected. The qualitative method is suitable for in-depth research in any phenomenon, activity, and process (Creswell, 2003) . The qualitative approach was chosen to observe the process of verbal questioning in the natural classroom (Merriam, 2009 ).
Participants
The participants consisted of five teachers who teach chemistry subject. A total of five participants were chosen through purposive sampling. They were selected based on specific criteria to ensure that those selected have rich information regarding the issues (Merriam, 2009 ). These criteria are as follows: the teacher must have majored in chemistry, be teaching electrochemistry in form four, have attended science orientation course, and be willing to participate in this study. The science orientation course is important because this course discusses the inquiry concept, including oral questioning. Detailed information about the selected participants is shown in Table 1 . The length of teaching experiences ranged from 5 to 24 years and experience teaching chemistry ranged from 2 to 22 years. All teachers were qualified in their subject matters and also had educational qualifications. Note. The names listed are nicknames.
Data Collection
To gather data in the form of questions posed by teachers during teaching, the researcher asked for permission to record lessons using an MP3 player hung around participants' necks. Participants were asked to use audio recording devices; all agreed. Five teaching sessions were recorded. The researcher did not participate in the class, but rather sat at the back of the room during the lessons. Based on the observations and recordings, the researcher prepared a transcription to reproduce teachers' teaching verbatim. Teachers' teaching transcription included the dialogue between teachers and students plus the researcher's observations. The researcher then conducted interviews to explore the intention of using certain questions more deeply.
The teaching observation about electrochemistry carried out in three to four sessions. Chemistry was taught in two lessons a week, and each lesson involves two 35-to 40-minute sessions for 70 to 80 minutes per lesson. Typically, electrochemistry is taught in eight sessions during four weeks. However, in this study not all teaching sessions were observed for each teacher. These constraints caused part of the learning to take place at roughly the same time for the five teachers. Overall, four observations were recorded for each participant.
Analyzing
All teachers' teaching verbatims were analyzed to decide the theme according to the types of questions identified www.ccsenet.org/ies
International Education Studies Vol. 8, No. 10; 2015 and the intention of the verbal questions. In the process of analysis, thematic analysis was carried out where the formation of themes developed continuously through constant comparative analysis techniques. Four steps were done in this process; First, reading the verbatim data to identify excerpts that can depict a theme; Second, the reading is continued to identify other excerpt, if there is an excerpt that has the same depiction with the theme that has been formed, then this paragraph is included in the same theme; Third, if the identified sentence is not suitable to be included in the same theme, a new theme is formed; Fourth, the process of forming themes continues until the data analysis is completed. This process is repeated continuously for different data.
Results and Discussion
Based on the analysis of each question posed by the teachers during the teaching sessions, the questions were divided into two main categories: content questions and management questions. Table 2 shows the number and percentage of questions in each category. Content questions are those questions related to the electrochemistry content whereas management questions are those that are needed for and that complement the oral questioning process, which involves the management of comprehensive teaching and learning in the classroom. These kinds of verbal questions ensure that lessons run smoothly and continuously.
The findings show that the number of questions posed by the teachers varies; Nora posed 80-109, Roha 162-224, Rosni 214-317, Salina 129-213, and Zai 145-162. In general, the percentage of questions related to content is higher than the percentage of questions related to management during the teaching session. However, some sessions had more management questions than content questions, especially during experiment sessions in the science laboratory.  To nudge students to prepare early at the beginning of the lesson  To ask students to stop their activity
Questions Based on Content
The findings showed that the teachers started the lesson with questions to engage students' knowledge related to the electrochemistry concepts. The concepts that related to electrochemistry were either from the same chapter ora previous chapter studied at the same level or a lower secondary level. This type of question is categorized as a prompt question related to the teaching content. The questions used at the beginning of the teaching session aimed to connect the basic concepts of knowledge. This excerpt shows an example of a question posed in the beginning of a session: The teacher Nora pointed to Nabhan and asked him to give an example of an electrolyte and non-electrolyte that they had learned in the previous week's electrochemistry lesson. The teacher used this type of question not only at the beginning of the lesson, but also later in the lesson, especially when students were non-responsive to the teachers' questions. In addition, the basic concept could also be constructed through students' relationships with their surroundings. This matter is needed in the development of one concept of understanding (Cook, 2006) , and the knowledge developed will be more meaningful and easy to understand (Othman, 2007) . The concepts of development are arranged accordingly in a hierarchy ranging from easy to difficult in the chemistry curriculum (Daniel, 1999; Othman, 2007) . Thus, basic concepts should be conquered in the beginning of the session so that it is readily stored in students' memory.
The second type of question is the process-based question. This type of question is done in sequence. It is a series of questions posed in sequence and related to one another because it involves a process. Answers for one question have a direct link to the next question. A series of sequence questions can form the overall understanding toward one concept included in the process. The sequence of questions can be created step by step, starting with the first fundamental question. This was explained by the teacher Salina as follows:
Why do the students not understand?...when they do not understand the concept. To answer the question or to tell the process of electrochemistry, start from step one until step six. When they are stuck in the first step, they can't continue to tell the process until the end. It is the same for answering the question: When the answer is wrong at the beginning, the next answer will be affected and could be wrong. For example, the electrolysis of sodium chloride-they should first know what are the ions found, and they should have four ions. If the ions listed are wrong, they cannot answer the products of electrolysis. They will get the wrong product. So, when the According to the teacher Salina, the answer to the first question has a direct link with the next question. A series of sequence questions can help shape the overall understanding toward one concept that involves a process. The sequence of questions can be posed in a step-by-step process, starting with the basic idea. If the students cannot answer the prompt questions, then the next question cannot be answered correctly. This type of question is given either theoretically or experimentally. This question is used to guide the students to describe the process that takes place in sequence as it can be abstract. It can help students recall and help increase their skills, such as sequencing (Carin, 1993 These questions persuaded the students to describe the process that takes place in the electrolysis process as if they are doing observations. Hence, questions based on observations were still posed when teaching theoretical ideas (even if practical activity is not carried out), especially in the ICT approach. The ICT approach helps students describe ion movement at the cathode and anode, electron movement from anode to cathode until the circuit is completed, and the erosion and sedimentation process. Questions are based more on observations that can be seen through the animations that depict the complex process.
Electrochemistry consists of two main concepts: the electrolytic cell and the Voltic cell. These two concepts are different in terms of the energy changes that take place during the electrolysis process. Differences are also found between electrolytes and non-electrolytes, molten and aqueous solutions, anode and cathode, Daniel and Voltic cells, and positive and negative terminals. Students must be able to compare and contrast between the pairs. Thus, compare and contrast questions are frequently asked by the teachers to ensure that students realize the existence of differences between the two opposing concepts. This type of question gives students the chance to think at a higher level, as discussed by Nora:
Comparison questions always appear on the public exam. I am familiar with these questions. The exam paper did not appear out only on the electrolysis cell or the voltaic cell, but they will ask the differences ... even if we learn one by one. The question usually wants students to compare. This type of question encourages the students to think. This is a part of thinking skills. This question is not a direct question [N,TB5(120209)/733-738] Teacher Nora mentions that students will think by making comparisons between the two concepts. To compare and differentiate is the basic skill in the analysis process in making decisions and solving problems (Subramaniam, 2003) .
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International Education Studies Vol. 8, No. 10; 2015 Next, the research found that teachers posed questions based on terminology. The terms asked consist of two types; terms related to one concept and terms related to meaning of words. Few terms involve the concept questioned by teachers are like "compound", "electroplating", "purification", "discharge", "electrolyte", "electrolysis", "anode", "cathode" and "Voltic cell". Meanwhile, terms that describe the meaning are "movement", "ores", "more" and "chemical required". Questions based on terms were posed because the terms are basic concepts in Electrochemistry that needed to be understood by students. Without the understanding of these terms, further understanding of electrochemistry will be quite difficult.
Questions Based on Management
In the teaching and learning process, not all questions posed by teachers will be answered by the students.
Research has found that teachers face difficulty when posing questions that are not related to teaching content but which help the teaching and learning process. These questions, categorized as management questions, are important and complement the teaching process. According to teachers, these questions give students a chance to think without feeling pressured.
Teachers should always monitor the teaching process by making sure that students can understand the explained lesson. Thus, teachers can use questions such as "understood?", "can you follow?", "did you see that?", "can you see that?", "can you understand?", "you get it?" and "ok?" These questions are used by teachers in a questioning tone during the explanation process about certain steps or concepts. Teachers posed the monitoring questions to ensure that students followed the explanation given. Teachers monitor by asking questions to ensure that students have understood the teacher's explanation. These questions can also help students avoid losing focus, which can affect students' understanding of the teacher's explanation.
If students' give negative responses, then the teacher should be ready to repeat the explanation. Students' responses can also be used as verification before the teachers move on to the next concept as one concept is the combination of systematic sub-concepts, from simple to complex. The sub-concepts interact and increase cumulatively. Monitoring questions are necessary to ensure that students understand and acquire certain concepts so that the understanding and acquisition of the next concept will be easier. When this takes place, it can give the teachers the confidence to continue teaching the next concept and avoid the feeling of being "too engrossed" while teaching.
During the questioning process, the teachers usually had difficulty getting students to respond; thus, teachers took action by giving motivation in the form of questions. Teachers used motivation questions in two situations: motivation to answer and motivation to ask. Motivation questions such as "what else?", "do you remember?", "what is your assumption?", "anybody?", and "who wants to try?" give students the opportunity to volunteer and answer. Meanwhile, some motivation questions posed by the teachers aim to give students the chance to ask for clarity, such as "who wants to ask question?", "anything that you can't understand?", and "is there any problem?" Most questions are open questions that give all students the chance to pose questions. This took place through teachers' teaching.
However, students' reluctance to pose questions was clear even though the teachers gave them chances to do so. This happened because the students felt shy and was scared that the posed questions would be labeled as "stupid questions" by others. In such cases, students feel that they are the only one who do not know about the matter being asked about while others do know about it. Some teachers assume that students do not want to ask the questions even though they are given chances to do so because they are lazy to do not want to think beyond the received matter. This situation probably happened because the students cannot fully understand the concept explained.
Students' questioning depicts how their minds work on the related concepts in their memories. Students' questioning can help divergent learning. However, they might be scared that other students feel that their questions are off topic and not relevant. Clark and Linder (2006) stated that the phenomenon of not asking is a continuation of the teaching approach that takes place at the lower secondary level, where students only listen to teachers without interrupting them.
This study also found that the teachers practiced bilingual questions. First, the teachers posed the question in English, then repeated the same question in the Malay language or vice versa. Second, the teachers posed the questions in English, and then elaborated upon this question using the Malay language. Third, they used both languages; English and Malay, in one question posed to the student (refer to Table 2 ). This was done to ensure that the students understood the questions.
Language can be a problem when the words used have different meanings to the students compared to what is www.ccsenet.org/ies International Education Studies Vol. 8, No. 10; 2015 understood by the teachers (Kasim & Yusoff, 2006) . In addition, many words used in daily life have different meanings in the science context (Skamp, 2004) . Hence, questions' use of the Malay language is practiced by the teachers as they realized that the students' levels of understanding differ; some of them understand English better than others. This research found that bilingual questions were used in the class where students have difficulty understanding terms in English. Hence, the teachers are more comfortable with this way compared to other approaches.
Next, questions in the form of persuasion are used to ensure students' readiness during the teaching and learning process. This involved class management and was practiced at two levels: at the beginning of a session and at the end of the activity. Questions at the beginning of the teaching session persuaded the student to be ready to start the lesson while questions at the end of the activity persuaded the student to complete the activity while preparing them for the subsequent activity. This excerpt showed the question posed by the teacher Roha:
Roha Asiah! Switch on the fan! Okay, …Okay class, (1) Are you ready?
Student Yes (all students).
Roha Okay! Open your textbook to page 104. Before we start our lesson today …I'm going to show you a magic show… [R,4B,P4(070708)/9-14]
Questions like "are you ready?", as posed by the teacher Roha in the excerpt above before she started the magic show, are posed at the beginning of the teaching session. This question signals to the students that they should stop any bad behavior suggesting that they are not ready to learn, like talking, joking, and walking around. Thus, these questions could attract students' attention and give them the opportunity to be ready and listen to the teacher's explanation while preparing for the next activity. Through these questions, teachers also hope for an aggressive response from every student when describing his/her readiness through his/her responses, such as "ok!", "ready!", and "yes!" In this case, if the responses given are not positive or only some of the students respond, then the teachers might conclude that the students are not ready yet. Hence, the teachers would take other steps to attract attention from students who are not yet ready and make sure that other distractions will not occur. Teachers do not begin teaching until the students are fully ready and give their full attention. Teachers assume that the questions that persuade the students to get ready at the beginning of the teaching session are needed to produce a conducive teaching environment.
The questions posed at the end of one activity aimed to persuade students to expedite the activity being carried out. Questions posed by the teachers tended to be similar to "have you finished?" in order to persuade the students to complete the activity quickly; they also signaled to the students that they have to end their activity and prepare for the next activity. Every activity needs a particular time allocation, so teachers must stop the previous activity before beginning the next activity. These questions can serve to expedite students' work on an activity so they can finish it and prepare for the next activity.
The teaching and learning process involves input-process-output. Input involves previous knowledge that needs to be associated with the content through oral questions. The model in Figure 1 displays the important types of questions that highlighted by teachers during the process of teaching electrochemistry. There are two circles indicate the two different types of questions; content questions and management questions. Content questions are those questions related to the content of electrochemistry. The findings of this study highlighted five sub-categories of content questions: recall, process, comparison, observations, and terminology questions. Meanwhile, the management question included questions related to the management of oral questioning, which could be sub-categorized as motivations, prompting, monitoring, and bilingual questions. Vol. 8, No. 10; 2015 learning objectives. This question has four sub-categories: motivation, prompting, monitoring, and bilingual. Teachers often assess students' understanding through homework. Unfortunately, teachers assume that students have a good understanding when they are able to complete the task (Buck & Trauth-Nare, 2009 ). In fact, the understanding of certain concepts occurs through oral questions during the teaching process. In this way, misconceptions could be identified and solved spontaneously.
This study found that both types of questions (content and management) complement each other to develop the understanding of electrochemistry concepts. This is important because many concepts in electrochemistry have a strong relationship with smaller concepts at the lower level, learned in the previous chapter or related to the surroundings. From the pedagogical aspect, content questions cannot be achieved without support with management questions. Therefore, some sub-categories in management questions must be used for guidance from the teacher to ensure that the oral questions run smoothly, thereby ensuring that the teaching objectives can be achieved.
Conclusion
The findings of this study highlighted two main types of questions in the teaching and learning process when teaching electrochemistry. There were questions related to the content and questions related to the teaching management. The questions pertaining to the content covered the topic, which described the knowledge development for electrochemistry. However, other important questions in the teaching and learning process were management questions. Both types of questions practiced by the teachers needed to be used to ensure that the overall teaching and learning process could run smoothly and the objective planned could be achieved successfully.
Teaching strategies should use different types of questions during teaching and learning process to improve the quality of teaching. In addition, different types of questions that involve questions and answers processes between teacher and students and between students and students, either questions regarding content or management needs to be improved so that students could more actively involved in the process of teaching and learning and make learning more meaningful to them.
